The Antiproliferative and Pro-apoptotic Effects of Methoxyamine on Pediatric Medulloblastoma Cell Lines Exposed to Ionizing Radiation and Chemotherapy.
Medulloblastoma (MB) treatment is continuously evolving. Better treatment approaches, focused on particular molecular pathways involved in MB development and progression support new treatment strategies. This article explores the antiproliferative, proapoptotic and radiosensitizing effects of Methoxyamine (MX), a base excision repair (BER) inhibitor that has shown anticancer potential by sensitizing tumor cells to ionizing radiation and chemotherapy. The DAOY (a desmoplastic cerebellar-derived MB) and ONS-76 (classical MB) cell lines were treated with MX at different concentrations, either alone or combined with various chemotherapeutic compounds: cisplatin (CDDP), temozolomide (TMZ) and thiotepa (THIO). Additionally, cell lines were exposed to MX and treated at different ionizing radiation fractions. Measurement of cell growth by XTT assay, clonogenic assay and detection of apoptotic cell death through caspase activity was obtained. Exposure to MX significantly decreased cell proliferation (p<0.05) while increasing cell apoptosis (p<0.05). Growth reduction was concentration-dependent for both DAOY and ONS-76 cells lines. Conversely, MX failed to enhance the cytotoxicity of CDDP, TMZ, and THIO. Moreover, MX treatment radiosensitized both cell lines, with ONS-76 cells being more prone to radiation effects at higher doses of exposure. These data support the role of MX as a direct cytotoxic compound for pediatric MB cells by inhibiting the BER pathway. Nevertheless, an antagonism, rather than a synergic or additive effect of MX with different concentrations of CDDP, TMZ and THIO was observed. Likewise, the radiosensitizing effect on MB cell lines seems to depend on radiation doses and MB subtype. This information may be relevant for clinical study designs employing BER inhibitors for MB.